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ABSTRACT
The common additives in cat food, particularly synthetic amino acid and 
taurine are commonly produced through chemical processes. This has triggered 
concern for long-term adverse health effects on cats. Hence, the demand for natural 
amino acid and taurine has increased. As a whole, this study aimed to produce 
amino acid and taurine in fish protein hydrolysates (FPH) from Longtail Tuna 
(Thunnus tonggol) viscera using bromelain and papain enzyme mixture. The main 
objective of this study was to optimize the enzymatic hydrolysis processing condition 
of Thunnus tonggol viscera towards high-quality FPH. The enzymatic hydrolysis 
process was done by combining the ground viscera with the enzyme mixture and this 
new mixture was then incubated to produce FPH. The FPH was first characterized 
for its physical properties, before it was optimized and compared to the commercial 
benchmarked fish flavour (BeFF). The optimization proses was conducted using 
response surface methodology where the responses analyzed were the amount of 
total protein (%), total amino acid (g/100g) and taurine (g/100g). From the 
optimization analysis, compared to BeFF, the optimize FPH contained twice the 
amount of total amino acid and taurine which were 136.10 g/100g and 0.55 g/100g. It 
was also found that the optimized FPH contained 15.4 % of total protein. The 
physical properties of the optimized FPH was comparable to BeFF with pH 4.01 and 
viscosity 1962 cP. The sensory evaluation on the smell and aroma strength of the 
optimized FPH shows that both were well accepted. The optimal processing 
conditions that contributed to the high production of protein, amino acid and taurine 
were found to be at a temperature of 47.6 °C, incubation time of 22 hours and 0.97 % 
of enzyme concentration. Taken together, the current data showed that the 
optimization study has successfully produced a high-quality FPH with high amount 
of protein, amino acid and taurine content. This study provides a new perspective on 
the manufacturing process of natural amino acid and taurine, and it also demonstrates 
the potential of these product to be used as fish flavour in cat food.
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ABSTRAK
Bahan tambah di dalam makanan kucing terutamanya asid amino dan taurina 
tiruan biasanya dihasilkan melalui proses kimia. Ini telah mencetuskan kebimbangan 
terhadap kesan mudarat dalam jangka masa panjang ke atas kesihatan kucing. Jadi, 
permintaan terhadap asid amino dan taurina semulajadi semakin meningkat. Secara 
keseluruhannya, kajian ini adalah bertujuan untuk menghasilkan asid amino dan 
taurina di dalam hidrolisat protein ikan (FPH) dari perut ikan Tuna Longtail 
(Thunnus tonggol) menggunakan campuran enzim bromelin dan papain. Objektif 
utama kajian ini adalah untuk mengoptimumkan keadaan proses hidrolisis enzim 
perut ikan Thunnus tonggol ke arah penghasilan FPH berkualiti tinggi. Proses 
hidrolisis enzim dilakukan dengan menggabungkan perut ikan kisar bersama 
campuran enzim dan seterusnya campuran baharu ini dieramkan bagi menghasilkan 
FPH. Pencirian fizikal ke atas FPH dilakukan terlebih dahulu sebelum dioptimasi dan 
dibandingkan dengan perisa ikan komersial (BeFF). Proses pengoptimuman 
dilakukan dengan menggunakan kaedah sambutan permukaan di mana tindakbalas 
yang dinilai adalah jumlah protein (%), jumlah asid amino (g/100g) dan taurina 
(g/100g). Daripada analisis pengoptimuman, dibandingkan dengan BeFF, FPH 
optimum mengandungi dua kali ganda jumlah asid amino dan taurina iaitu sebanyak 
136.10 g/100g dan 0.55 g/100g. Didapati bahawa, FPH optimum mengandungi 15.4 
% jumlah protein. Sifat-sifat fizikal FPH optimum adalah hampir sama dengan BeFF 
dengan pH 4.01 dan kelikatan 1962 cP. Penilaian deriaan ke atas bau dan kekuatan 
aroma FPH optimum mendapat keputusan penerimaan yang baik. Keadaan optima 
pemprosesan yang menyumbang kepada penghasilan tinggi protein, asid amino dan 
taurina adalah pada suhu 47.6 °C, tempoh pengeraman selama 22 jam dan kepekatan 
enzim sebanyak 0.97 %. Secara keseluruhannya, data dari kajian ini menunjukkan 
bahawa proses pengoptimuman telah berjaya menghasilkan FPH yang berkualiti 
tinggi dengan tinggi jumlah kandungan protein, asid amino dan taurina. Kajian ini 
juga memberi perspektif baharu tentang proses penghasilan asid amino dan taurina 
secara semulajadi dan ia juga menunjukkan potensi produk ini untuk digunakan 
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1.1 Introduction of Research
Increased in income generations among consumers have encouraged pet 
adoption especially cats as in many homes around the world. Additionally, the trend 
of domesticating exotic cats such as Bengal, Persian, Sphynx, British Shorthair 
continued to grow positively over the years throughout countries in Asia. As a result, 
the growth of commercial cat food has increased by 5.54% from 2016 and 2017 and 
are predicted to be in progressive trend in the forthcoming year (Mordor, 2018). 
Moreover, pet industry players are offering a variety of choices for pet food products 
in term of value for money and nutrition thus adding more to its positive growth.
All cat food products must meet a certain nutrient requirement in ensuring 
that the cat obtained its balanced diet which is important for its health and fitness. 
One of the most important nutrient for a cat is taurine and amino acids as it helps in 
function and maintaining its vision, reproduction system, growth, and other 
metabolic functions (Ripps and Shen, 2012; Verbrugghe and Bakovic, 2013). During 
food manufacturing, all the ingredients are cooked and process in such a temperature 
and condition resulting some of its essential such as amino acid, taurine, and 
vitamins were lost due to processing heat or oxidation. Currently, to fortify the food 
again with its essential nutrient the common practices adopted by the manufacturer is 
to add synthetic taurine and amino acid into its final product. These practices have
caused concern among pet owner about the safety issue on the usage of synthetic 
additives to cats health and wellbeing.
Animal proteins are rich in amino acid and taurine and it can be yield by 
many hydrolysis methods. Fish waste is an abundant source of amino acid and 
taurine and hydrolysis of this protein waste will produce fish protein hydrolysates. 
Fish waste usually consists of fish viscera, head, bones, skin, scales, and frames 
(Martinez-Alvarez et al., 2015; Klomklao, 2008). Processes such as base and acid 
precipitation, enzymatic hydrolysis, resins, and others have been studied for many 
years and were utilized to produce many types of fish protein hydrolysate (FPH) 
(Benjakul et al., 2014; Roslan et al., 2014). This FPH are highly valuable in 
fertilizer, food, and feed industry, pharmaceutical and nutraceutical as well as cell 
and microbial cultivations (Chalamaiah et al., 2012; Yarnpakdee et al., 2015).
Furthermore, it has good functional properties such as high solubility in a 
wide range of pH and temperature, good emulsifier, high stability, good flavour and 
strong aroma making it a favourable choice over its original proteins (Zapata et al., 
2018). Some studies also have shown that FPH has good antioxidant properties by 
oxygen scavenging radicals and metal-chelating ability (Arason et al., 2009). Due to 
this, FPH has also been utilized as one of the ingredients or as a flavouring agent in 
producing good and high-quality pet food (Herpandi et al., 2011). It has been found 
can improve the taste and flavour in dry kibbles and also wet food. Henceforth, 
based on the statistic given by Euromonitor International (2015), the demand of safe, 
low cost and natural seafood flavour is increasing due to the increasing demand and 
production of pet food in Malaysia.
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1.2 Problem Statement
Cat needs a diet with a balanced amount of protein, fat, minerals and 
carbohydrate. Another important essential nutrient for a cat to maintain its health is 
amino acid and taurine. A good commercial cat food must at least meet the 
minimum daily nutrient requirement for a cat. Synthetic amino acid and taurine is 
usually being used as an additive in pet food to compensate for the nutrient loss 
during processing as well as a nutrient requirement by the cat. The synthetic 
additives are produced using strong chemicals such as ammonia and sulphuric acid 
which might cause long-term health effect to cats. Because of this, reducing the use 
of these synthetic additives in cat food has been the aim of the researchers and the 
manufacturer and this can be done by producing natural amino acid and taurine from 
its ingredients based.
On the other hand, the fish processing industry has produced a large volume 
of fish waste that can pollute the environment by the river and land contamination as 
well as loss of economic values if not handled properly. These wastes can be utilized 
to produce FPH containing valuable high-quality protein. In addition, FPH has been 
used in many pet foods and it can also a great source of amino acid and taurine. In 
response to both synthetic additive and fish waste problem, this study proposed 
enzymatic protein hydrolysis as a method to produce high-quality fish protein 
hydrolysates. The study also suggested the use of papain and bromelain enzyme 
mixture for the enzymatic hydrolysis process as it has been found to be effective in 
producing high-quality FPH. The mixture of papain and bromelain is also cost- 
effective and its synergistic effect is desirable for the production of amino acid and 
taurine. The optimization of enzymatic hydrolysis for production of taurine and 
amino acid from Thunnus tonggol viscera and the study its processing condition of 
temperature, duration and enzyme concentration has yet been done before. Thus, 
these parameters were chosen as the controlled parameter and its effect on the quality 
of protein hydrolysate produced was studied.
3
1.3 Hypothesis
Fish protein hydrolysate made from Thunnus tonggol has a high content of 
amino acid and taurine. The FPH from Thunnus tonggol can be developed into fish 
flavour for cat food flavouring (palatant). Optimization in the processing conditions 
of enzymatic hydrolysis of temperature, enzyme concentration and duration of 
hydrolysis will produce high quantity and quality of amino acids and taurine in fish 
protein hydrolysates.
1.4 Research Objectives
The objectives of the research are as follows:
1. To produce fish protein hydrolysate from Thunnus tonggol viscera.
2. To optimize the enzymatic hydrolysis processing parameters of Thunnus 
tonggol viscera for production of high-quality amino acid and taurine 
content in fish flavour.
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1.5 Research Scope
To achieve the research objective, five scopes have been outlined in this 
research
1. Determination of the nutritional value of Thunnus tonggol viscera and the 
benchmark FPH. The physical properties such as pH, viscosity, colour and 
smell quality of BeFF was also determined.
2. Production of FPH by enzymatic hydrolysis of Thunnus tonggol viscera using 
papain and bromelain enzyme.
3. Screening on the processing condition of enzymatic hydrolyses such as 
temperature, enzyme concentration and time of hydrolysis was done using 
one factor at a time method (OFAT) to determine the minimum and 
maximum value range.
4. Optimization of enzymatic hydrolysis processing conditions for total protein, 
taurine, and total amino acid in fish flavour production. The optimization of 
the formulation was carried out based on three different parameters which are 
temperature, enzyme concentration and hydrolysis time using response 
surface methodology of Central Composite Design (CCD) from Design 
Expert 7.0 software.
5. Comparison of nutritional value, physicochemical properties, mineral content 
and sensory on the smell of optimized fish flavour with viscera and BeFF.
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